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(57)Abstract: 

PURPOSE: To easily control a proper temperature while 
a wafer is being turned circularly by a method wherein a 
hollow part of a double-structure cylinder body can turn 
and support a rotary shaft for susceptor revolution use 
and a temperature detection means is attached to the 
rotary shaft. 

CONSTITUTION: A heating means 50 is formed so as to 
include a heat source 61 which has been housed inside a 
hermetically sealed space 53 installed at the lower part 
of a susceptor 33. When a wafer 31 arranged and 
installed inside an inner space 1 8 of a reaction chamber 
10 is radiation-heated, it is realized that the reaction 
chamber 10 as a whole is made of a metal from that 
made of quartz glass. The heating means 50 includes a 
double-cylinder body 51 , made of quartz glass, which 
forms a hermetically sealed space 30. By utilizing its 
space part 52, a rotary shaft 34 of a wafer revolution 
mechanism 30 can be pierced; by utilizing a hollow part 
37 of the rotary shaft 34, a temperature detection 
means 39 is installed. Thereby, a temperature of the wafer 31 and the susceptor 33 can be 
detected accurately and quickly. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 



BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAUfayoODA40307731 5P... 2006/08/08 



Searching PAJ 2/2 ^— V 

decision of rejection] 
[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAUfayoODA40307731 5P... 2006/08/08 



®Int.CL s 

H 01 L 21/205 



7739-5 F 



¥Jft3*P(1991)4J! 2B 



m ^1-214340 
@& m ^1 (1989) 8 ^213 
©m m ^ tt K % = ?*^ilim^amJtfoffll044- 4 *fn^S33£g*fc£^i± 

©as ■ a *fo*«fa»a«*^ »*jii»*fDm±wBio44- 4 



*fl a 

1 . * ft 

MO-CVD£K«t&*S*<*fi£5£E 

2 * L . 

a2*ffl3Sf5(*0»WSf3Irtt:^'fe7-^--t^ 

JSttiMO-C VD^CJ: 6*»ft»il»a, 
3. fcBB<OS*4fl*8iDfl 

* Bfl ti . MO-CVD&CJ:**iSfc!»&§S 



(E&L, y 'J av^x-AicflB^RtlB^t 
II -V fit", -IV»c0fl:^«B*S»c^K5r^l£ L , 
i/»;ay>x-Aict(8^> £ ffl ^ & fc 

MO-CVD (Metal Organic- 
Chemical Vaper Deposi- 

t i on) &#m< nmz tix \* h . 

tt£«3a-*-*MO-eVD*fe*5*$l<*5Si£«E 
(KlT.*t=Kfii:«li&-f&. ) ft « W ffl fifc £ 

3S3@l±. Rj5Xr^Sr^x-^3 1 C ¥ *t S 

UTtstt^-e^v^^&ffiffiSsar. res i o 

l o & <H 7 0 or<o^o<58atc5oS*i^'i»a 



-71- 



(2) 



7 3 1 5 



5 fii L T (k t o <r) t , 'J jc — /\ 3 1 □ - f ^ 
7 - T y u - T- 4 > 7 tZV& LX %® t -t h fc#> 

;< - 3 * % S^C2j5fflttT^L*:»2tf>a-K 
C7 ^ 7 -f- v V A - 4 £ & £ *> »9> & 2-3 So 

-Koir;*<t *iitv»*. U-i/^t, x 
— /\ 3 1 <oa-f / • r>n--r^>^ti, 
-*-fc 7* 7 - 3 3^#»ttm8£»ftiSitKJEfl23K 

IS (RJGSIO) t»2S*)n-HQ^f t 

-3 t&ni^«fi£f & 82^n-h'n.y;f t 
^><--4$:R5*tLTtti&K:fTi>*i&. 

I 2liRl5#*miftCK 1 3(iRJB^X 
ft ^ □ % 1 6«N, ^fA*Cj:*/<-^^«2?l 

6 t 6 ^ ft ^ x - a t ^ i . * „ 14, 
l 5 ii •> x — /\ 3 1 <n 05 A ft *C h h . 



o^awteft^sct-ftfcrtc Riost i o 

3e#5Aa>&0i£&ixT^&. Lt#-)t, »>x 
-A3 1 <0SJ5I 1 O^fiOiiJLAft-H. _h T 2f l&J 
tc#©£tf-C*T*3. Ltztf -> T . * ¥ # fa & 
a A i < . R J5 £ I 0 rt S 

* « * *r -r & . 

[ » 91 ifi fl¥ ik L X o t-r*uui 
k:^t. «a. vac* 6--r**tta-i* . 7 

& £ » * v* . L^A«-7t. A # f& ± £ 

it , sfptjRua. * a a ji k & . s& iss & # » * <o 



« IB ¥3-77315 (2) 

-M3 1 fcSllttiit.tiOxt^yt^ll 

JS2 1 0 *> © fln 1 0 att. aaOTCRttSU: 

* It *l £ V* . V^;bKJ>&:J — ^ 1 ; *7 — /Wfc 
^ S *C .fc * . Lfiz#->X. fa & ^ a 5 O it . & 

4 /w ^ a> * * * ft ^ *o & ?f a* i: $ft*<o*<-©tt 
T ft * . J:oT. R *G £ I 0(i555^7X^,JBiat 
$ tit O & . 

'J ? A [ (CH, ) , Ga) . *S^X [H, ] . 

r^yy/TA CasHi } . * x 7 -r >- a * CP 
H , ] SP^RJEtf'A t tc #n 4^ K 

SOtCjioT^i.tf^'J^Aflt^ f G a A s ] A» 

*fc**x-/\3 i*>j;t*RjE#x£. * tr 7 

- *T . #40 <S53®fc^ifl-r^fi»^-5E^^ti 
& . 

CPH, ] , T Is is if X [ASH, J tiffi^tt 

X' t> h . t si 6 *J 51 # 9 x I* £ «c * <0 ffi ;h S'ft 

* o# ft*? £ <t *» # £ tc ft£ « U £ v> . & c it in 

A->'A-3^:f* 1 c^tb$-tt-C4 = f^-5^r5C-t*«5S^ 

(; n - K □ 7 ^ f r V A - 3 § fit t ^ i : I: 
ti . S £ 51 $ # S « t <: 0 a°a n & S fl; ft IS * L 
4f:j!l£^vrsPt»^S • & fa £ tc h . 2 t> t: . 



-72- 



(3) 



&m¥-3-7 7 3 1 5 



ta h cr>-c . t-kr^-33k|5it:fitEt: , >x-/N 

*> (ft # Q 1 2 . 1 3^^A^-y'Q I 69«illi 
Xtf^ttCffiKXftO A HS«:ffl<tfJtp03tP, 

7**^A-3lC**i&«fc8£ft*lRIA3**tt 
*Ltf*^*v> or* SJfc*9JB®3l£ 31 
#E*f-C ft * . kkt,C3S2<OP-Fo^;f t 

^ . r^o-r-i y 7 ttZHfK ffiT ft h fc v» a X 
jA * ft * . . & 6 C . Ra>jer**'>x-/\3 ICS 

n ? rsiia^ft * . 

(EMCORE Corpo- 
ration) J:0«§K$^-CV> h . 



ttC B*tSrtOSCffl5?«C J: * t . 
tft [GaA s ] JffiJffiV^kjiP^, 1 2 0 0 r 
pm*>*D<iga®fi-*-*fcK E # « « 5 ± & * 

v*fcv\5f&«5tfft*. 



ft El ¥3-77315 (3) 

£ :b *> . Sff5@t=^-^fti<^ ® *& # 51 JB tf> 
fc: x - 3 l^t-br^-33kktt:t- 
^ 4 4 T . « i tf 1 200 rpmUI, iS20«ct 

BfiTtt, »5@t:jSMiBt*f i: R J6 # 

A^a«sk^osafttt«i**i®v^. saltan 

t6:ktJ:0, 5gaLA*C^-^*0<. R i5 # A S 

3 \ <r> u — 4 y 7 • T y *7 t * y ? U. 
15 £ 1 0<7)S$-C*T*;b-e**:*)fc:. RES 1 0 

5 8-^*;b^&«&fc2ratt:fr5£T-ft*. 

7* ^ » ffi iff 5 8#;SS£J5#A + fc:S£ii3ft-C^ 

* o r . e i$ e # <k . wf6-r*tfa&»o*», * ^ 
i* * » w -as aertTsaEfe*****^**®*. 

U h fSJIH #ft 5 . 

^ tc v> x r ft * . 

SAff-m. K & S £ & te ft Jt . ■ 
Kft«^<0±ti&aBEt & tMO-CVDSCJ: 
**SfrKja2*B£Sft-f*«Ii:Cft£. 

* 

*x-M£(S9t;!ni&-*-6!*aS£Ifctt*. kkU 

+ s ai tc -9- * :r*-*t2ie$it-**:*>*>®fci'-<' 



-73- 



(4) 



^13^3-7 7 3 1 5 



c m ] 

_b se to & co * ft w t \± . an & * q £ *s w ao # 

L*>i. 2£ffl&f£5f**0't'£gBI±«f-teX:7-[5] 
m co 0 ^ ^ 7 h^EfE^^^rftSt $ ft * o 0 

£ 8* & T £ & . 

[ m fis <si 3 



4 . x — A3 1 co n - < >- X • T > o - 

5tt**r*-3 3 4: tl tfMSJ C S5 £ <0 tt ffi Lt 
fit lei I 0tftW^<itv»6. Otia- 
K n * * *> SI 1 

CCC. -7X-/N3 1 ^S&lnlfcSttTL^x 
-^JUATt I 4 . 1 5 ^ 0 L * V* « 5S # « IS K 
atf*4cftft££t2tt*w*rtt=f&B£«ffi7 o 
// 451 It tL . A' » IhJ K £ £ £ ffc * t *J - % x t 
?*£'r/P&£Sr-&fcftlL$-&*t,tOt:J&i&c* 

«r*fc#*6Bi£SStt7 I li, a - x < > ^ • T > 
n-T-' < >/nJ*c(B LT ■> x - ;\ ;fc A 7v I 4 . 

35 <fc T £ £ t, CO i: UTV>5 . 

& is 3 i o ti . m i ta tc ^ 4d < . ^ as it fh © 

Jfi? <0 * «; l 1 h*co/&B£Bl*t-*Sfc2 1 fc A> 



15 150 ¥3-77315 (4) 

tt T . * ft PA <0 31 6k m £ 0 ifii £ £ «3 L * A* 5ft 

( S3 1 3,*6M ) 

c co £ fife w u .. ^r»J fAtiR^x-Aicxt: 

® X Iff t A o t . 3S 1 0 t ?n "I' 4d < 18 5? 2£ E T f> 
0. ^Xfl Lt RB^ 1 0 ^x-AHfettffl 3 0 
Jo ft * © 5 0 fc & g£ « ffl 7 0£*/*fflt£3*i.-t 

& . *# c . in s 5 o ti , v -fe r * - 3 3 co 

T;fr*C&lt^*t*:«BI2?fSI5 3rt(ClRS$/i^i|i 
«i6 1 *-fr*JBfifc$*LRJ53ri 0 co i*j S5 55 fig I 8 
rtCEaLr»7X-yN3 1 5:««J!ni»ti^ 
J: 1 ). R Jo 5? 1 02rf*£ 55 7 x a* h Si 8S K ^ 

l x v» & . 

i , to&^&5 0ti3?CH£fS13 0 5-Jgfi£-tf-* 
C5t^^xKo~3IR©«w5 1 $r * A . * co £ [fl 
SS 5 2«r«WUr^x-yNlni«caffi30^lHHl£^ 
*7K34*Sil'«7ttl:t&kktC. S f> tc 
<0@«^i- 7 h 3 4 co 4» 2£ SI 3 7 «: Ifl ffl L t iS « 

* a 3 9 t a 5 ; k c i o -> x - a 3 1 . 



« g ffl 1 8 fir « b£ L T * . i-^^*>, & « S3 

( c^seftgytdxfvi/xa) co « gh # » t l 

X BtfLL . fct*co;Gj£#^x«Kco«ffllzJ:*li 

* f* I I co x // tr U £ 15 X □ 1 2 „ W 09 
SCIi^x-A^Q^ 1 4 . IKU;ci 5^l£tt<o 
ftTVU. ^ tz . T iJ 09 ti R i6 // X co 4ff m □ I 

3 t ^ x - ^' ^ i5 2 91 & c m -r h /i x *< - 
□ i 6 #a tt ^ n x \* h . 

^X-aAQTv 1 4ti. a - -r ^ >- r 
f ^/<-3*»^fc^«)x-A3 1 fir *b 7* * 
-3 3C(»feL, ^x-ZNiUQ^i 5tittr^ 
-33 { hUn 2 ) lOKA ( 3 l') «ff 1H 
X'0^«%U^i&fl8^-f*^ ^><-C5Xtii^^^cO 
t>cO-C**>i. ^-^*>*>. RK^l OfirdSrKlKi:^ 
JKL^Ot-7x-A AO 5t 1 4 , MS d ft I 5 £ 3? 
& lc & <t £ fc # "C & 6. L^^o-C. a-x^ 
- r n - x ^ 0<r>S5$ 
tcfc raters fcco-cfescosatt. sss^it^ 



-74- 



(5) 



ttBBV 3-7 7 3 1 5 



tc . 7 u /> > h y ^ if * a t 5t as a a< x * r»j . 
- i u a ffi -7i & * t= ee hi -r * # * /< - : j a . 3 - 

2tiRJ5^l3o--f r <;'Xf--r>'^-3££JoH 
* 7 h7 8T±TJB>*r8Sfc:jefi£$il.*:7 < ? 

- 7J , S f4c 2 1 ti . d*l?B*lC*flcl l 4> JR W 

T . *gO«I^22, Sft^27, 7t 5 

3-1. /hgi0ia^:2 3^aft<ili. 3S 1 E3 T' 

KJ:9/h£ISI£»l£-*-*liP32 1 a # fi£ $ . 

: ; i: t ^ a /< - y □ 1 9 - 1 a tt n t . 
<fc fc: . * x - ^ El G » ffi 3 0 ii . R 15 H 1 00 



?SB3 ¥3-77315 (5) 

l*J & 2 R3 1 8rtC*j^f)i-A3 USll£l(c 
5^i-^STA-)T, 3 2HU-)X- 

3 I £»tt-*-6#-;tf>'ffi!*>-tf--fcT*-3 3 t 
;<Ottrf - 3 3 i: © it *> 3 63r*L-C-f* 
Wcaft$ii6l2|feyt7h34 t. ,1 «0 GO D£ 
^r7 h 3 4 CS6(tlIi«ett-f S ( 7* - 1/ - 4 
1. 42. <*h43., €-^4 4 ) t *»^,JglS 
Silt V)£ . 

^OJlHl2ll£?:RI9t6^^Cttr^-3 3 
<0 S 3 3 - 1 ti « £ 3 5£fl-LT??*fl3S*d*>2 
ieR«<*5 1 c$rt £ -ft.® q£ ^ * 7 h 3 4 or «S 
» ii IS S 2 8C««$ft.*:&«^-/t^2 9TI51 
5 ilT V* 6 . 

fit. 0fi^t7h35tt«l'2S837**t 
S * $ *5 9 . £cO*5*SJI37 

c - * # -/r?F/p^©dis/T.^2aK«iaj^a3 

9#S«3ix*. L # -> T . -7 x - '\ 3 t ( IT 

* 7- * - 3 3 ) ^Si£i=fcv*-CiE«*a5r£&iiJ# 
J: 0 . BK^*7b35mnaKLT^4«t 



fi K <fc ill « 3 9C8/L3f^««ffj^?7kao;b^ 
£ ElJS XT * C tt*L & £ t t * . 

3l«liC*tt*fl,H^XM. 1 5 # ift tt 
h /IT v» 6 . 

*J59Lt 2.«PIfi«c5 1 t & « ( 6 i ) 

2 ffi « 5 in. Kicis 1 o^^a^fa 1 8 

<6 I ) *lttS-f-*fc*><OSffl£r315 3*jBlSt 
it «: tt3i:gii<0fti< ®lK^r 7 h 3 4 * K # 3S 

«fi£ $ tlX v> * . 

w<02ffiR(5»5 1ii, ^KSgKCll OrtC 

2ffiPm<*5 Hi. rtfflOfi^S5 5 £ S f* 2 
1 *> 15 ffl ft 2 2<C^-/kS5*t2 5^^LTKI«L. 
t.hfi[tt26Ci'3i$$*l*ttl,C > 



Sca»t^ft^l?S5 4li7-y 7 2 4 IC f* it 3 ft. 
SI 3 ft. 6 , L*>Lt, 2ffiFJfi(*5 1<7)^fSia 
*h * OT £ ISJ 5 3 JSM 3ft.*. 

* L T . fi»2 1 C»lt6hfc««St2 7 kXT 
X;<-yQ5 3-Utt. w<7)«ffl2fSI5 3C2E 

- - . » as ti . *msisi5 3^±.so4o-9- 

* 7* 7 - 3 30T7fClSi£ESi$fLX:^-^>^ 
flftHt-f 6 1, 6 1 . — t . •/ — K & n 6 2 
t . & BltSt 6 4 t— fc(Zj&&$tlti4i^ * -y 7« 

* ±> *> . * 5g tfe M iz to if h & m (i . M d itii ffi 

-4,^r«gtc0«LrfS9tiu^7jsc^ffiiatL'Cv^ 



-75- 



(6) 



ftm¥-3-7 7 3 1 5 



Z<0 X o iz . & & * * - * > g i£ i: * * £ 
iz X 1 . Vt*<n & . u ¥ y 7 y T 3$ tz X 

t An £ ;/ ft tc Lr3€ffi'hS(kaiB)t?n?!p-p/NCT 

r & ob K3 * <t t r a // x m tt sb & <o m ftfc # *r as t 
* h . 

*3E v> T . HE S£ tt ffl 7 0 t± . R 16 IP * «h t *7 x - 
» SI A tt l 4 . 1 SS-WliltLtliiitjy/XLUIUl 
2*»^x-a3 1 tc ft d & jfc A co « a? £ t? 
^ o u - x < v ^ • -rv-a-^-f 
«0 as A l 4 . l5$rffflfi£*-*cfcotcRJSSriO 

co i*i m ifii i i a c *a -> x & » x & *r & tc b & 

i- * i? t, . fit IE 5f i o HSKi: L . C *l tz X 
0 n - ^ < > ^ • 7- >- o - 7-' < ^ * £ R IK 3g 
10 (irtrf-3 3 I ««i!tfri*J! 5** 
LTt,-t<oa5A5tl4. I 5li->i-A3 I O 

ajLAh<on:y)c*at ^t. l a* t . r e # a 
co u - 7 £ ^ * m it 1- h tz *> tz it to « s ^ t 



14. l5cow=£Wi£*5j:tfifli£|?SlHft:R]fc£- 
HL & X < ft h it h y> c . 3S -| FJ 65 ffc A* ^ * 

a; tc fi^ mi ^ Sttwiti . 

K 3< L 0 cO l*i £B £ fSM 8tn-^r<>-^^^ 
> /< - 3 1 t -c ti ? ti 5r // X - ;^ IE A £ 31 d 
L . fftftHiat'tty^f 79*TB** 

* tz y - h /w r 3 - 2 zmntx n o . 

T ti , 7^iu^79t.tffSt. *\ y \* y y 
7 T K 7 £ f* Cf- L t ■> x - js 3 I t h U * 3 2 _L 
Ct^tS. fit i£ SB 7 I . #4 K SB 

W 7 2 u i n T If *> tl t . 

^x-A3i<?)«t-yMic. y — h /< /U y 3 - 

2 *»ll£t6 i: t i Cc =T 4Jj & 7 3 tc J: 0 fi£ «L ft « 
7 1 Jl. # S It & . C <r> & 82 SB 7 1 co ± IS SB ti 

1 OO^SCSlt^fL^^-'/ > ^ 4 8C 

3 JS $ /i . & f£ ff X <n til A K 1 4 . I 5 (151 'v. to as 
ii ffl it $ ^ C . 

t: . /id M if. a 5 0 £ Rg Si L X . W J&u ^. t ^ 
O X - /x 3 1 £ff'l-ttf70 0TCcOiSiSCCgiJ!g± 



3-77315 (6) 

^««Sft«3t u o o x - m UU S co M ft # Q 

< L ^ t> -fe 7* y - 3 3 CO a £- T tf tz ffl te 

ttit SCtt-HSHTAi. $ h tc , ffi ffii 

1 1 alittnaSADI 4, I 5 C K fi» X ih 

co Blc * ^ H « 141 ft & i; •> x - /n 3 1 co _L jjSl IB cc 

iaaztikw^y;^, sj isi t t <> c ^f «- % « * f 

^coftlife?Rfc Ltatt^ ^. 'fc B ft tt ffi 7 0 (* . . 

*5 i£ SB « 7 1 t Z co S £B 7 URKI 1 0 f*i 

V*i^rfi|Wc7 3tt®t*2 1 cOSiffi7t2 3tci^-/U 

0;nL^v^«J ^^Klff^CJ: HIffiift$fL&. 
3 h iz . *l<0^ttM-C-a. SSSfMflfc. aSATt 



C CO Q I© tt *5 H T , -7 x - >\ ® te tt m 3 0 
5:fe'K»UT*7x-/N3 U SKffii L';9fil&U 

1 2yj>< 3 Kio#X<:fftlft-r&. Rio/TXtiSai£B 
« 7 1 V iS * ^ $ ti a ^ iA- ft £ j&f pjfj U: & 6 . 
7 x - a i|| £ tf c (i S 3 0 i: ^ & « ?s ^ bd£ 

2 ti . S6£#t=xtr?*^-r/Pf£g 

^ (S M 33 fit C *5 H T t . SSil!l!f-H39. 
— ^-/<-««6 1 . 6 1. — CO B5 a C .t 

<k is % 4^ ^ ^ f* co £ fi£ ti . ^ x - yMB| ife » ffi 3 

~ >? ?F At 5fc CO =T- MR t m m ft L X «7 x - /s < » „ r i ) 

3 1 *7x-AtmaJtl 5/j^iJlil:L, a - -r 
< y 7 + r y J< - 3 h *f <t «7 x — y\ 3 I £ 
IftU. <3ccO|S!a«:fi : 7C:i://-C&6. 

U ip L X . C co ifc tfi flaj t: «fc ii . Aa & T-8 5 0 
//RJoiSi ocortSBSf5lrtt:'^^r^-3 3cot 

-/T C K ft 5 /L- 2 16 ffl ^ co PJ (S5 ^ 5 1 t ^1 cO R 0 
^5 1 if B fi£ IT * 3? l«l 5 3 OX § 3 *l ^ « 



-76- 



(7) 



^^3-7 7 3 1 5 



w*ft**«i*» (6i. 6i. - ) t a» h tc o , 

W © <* 5 1 tf> 4' 2 SB 3 7tC-^Hrr^-3 3 <0 SI tc 
fH *j J: S fg JlJ i£ & 3 9<052rtJBtf)@lr^* 7 
h34£S&tt*:fllfilt-C*>**»*. 0 * £ 

3 3<OS3[/poAPlIsH£itCXC«liBWai£«l^fc: 
J: 0 itj an S SK iS T ^ . a-r^^-rvn-7 r 
< V^fl?25£§3k-*-*wk#-C& * . 

4 ti . R J6 SM 0 (i £ Jff » A ' 5t <0 # ffl c * 0 

±CPA±t & 6 t k tCRE^Xfttf a 1 2. 1 
3. ^x-AMJAD 1 4 , 1 5?^^af tttiff 
C#&fcz;joI-C£**»4>o-7 r < > X • T >- a - 

4 *: . RES 1 Oti, * W: 1 1 fc ,1 <0 * 1 1 
fc*]K*rfl6$:3£fc2 1 k *>*,JgiS$/it v^OT, 



4*:, B«^t 7H34I1, + £ tt 3 « *» 0 

ffi & 35 * 8 3 9 Sr ffi.2ft tl, * x - /\ 3 1 <r> to - 
h S n tt Br £ ffl JE 4)- tfi <0 *0 » 4c *- a& -c h h * 

4 , ios»^S50li, •aS**ntt:fr5Sk$ft-t 
v» * *)*C . KB81 OHBSkTHitUt 

- * & IS ffi 6 l3tP^^^3^-Cv^<0-C^E^ 
-»k*?E<fcTS*. U't , *-.-K>-^«*66 
l . 6 l . -"tt&:frrincfcR5ffiga3*i*:*ga*>t 
SfiT^i^t. -7X-A 3 1 Ol^-fiEjfc 
tit t X 9*<OrtS6kttftlSStclL*fiK#*S£fc: 

4 , #-*^#«ffi6 1-f$:;b^!*asli2jg 



*§K!¥3-77315 (7) 

* a a* i i a <r> m & it tfi & % xr *> h . 

4 £ . 2 ffi H IS 5 1 (i . £fr2 1<7)S3M*t2 

« JH 5f AS k £ ft. , a»oiaaSfc2 8//fl»S*2 1 a ip 
IR 5* -£ * <0 "C . -e<OX»' SW^^S^tA^. 
4*. >f>SS52k«nsa53k^««t« 
2 M Rffi 5 Iti. ^«lffl*<O^^JttXS^JB^ 
£*#S#tfir:&ltHCM9££#fcfcix*. k k 
tc . ^-8Hftte:k^^-)fckLtUSS! 

sen oortssrsii srttciRss^T o&<o 

4 ^x-./x©«cflSI»30ti. * - 4 4 T 
GaiS«»*ii*eilK5*v7K3 4ChV''f 3 2 
Ott7^~3 3 ^^^Slifti t> <0 k $ ft. T 
4<0t«liSSt^4. L t . EJte^r 7 h 3 
4 l± . 2ttPm*5 1*>*l'-ffi»5-2*li«3 5Sr 

* L T jfi L , *»oT«SUffiay-^2 9 «: ^ 



t^4«t. E:iS;Jr*kJ8Jtt-*.&^ktf*<;.£ 

± ^ . ft as (± ta a 6 1 ^ & &. s *l 

t & ® # * < , k E * £ <t c m a; t & k * t- 

kkU*«l56 4i^tRESl 0 < & 
1*2 1 ) CB5a«*t^«14JDl$J&CLt . w 

S^C. *%BU^BfiKiSSl 0 t 0 «c 5f flg 
it^r^-3 3 k^-tr>-3 3 WTTT^ 

x-a3 i *«»iioftt4ira»*S5 9 -r * *> *> 

**2&kfiaSffl**7 1 $*tfSS5««i7 0 k * t£«t 
^ffllikS/itv»50t. £<*kLTA#teiSJL 
<0 £ £ . SA^iL 101 ift S & . *fe ® 14 _t . 'h 

£ «9 4 1 - # «c <n H i& » R * S fit- -C & S . 



-77- 



(8) 



ftHV 3-77315 



(dt a v- y u x in <r> ro « 0 t $ ft. r n h <r> t . -f 

* 7* * - 3 3^i:«iB!lfc:fcft*KJ6#x*l«tf>i£# 

W »i S ft. o £ ftS 4* s ?£ m * *fe m X' $ , 

S <b . « 7 1 (i ■> x - /\ as A 'A I 4 . 

x - /x Jli A 7v I 4 . 1 5 # C J: b E 16 ;>/ A <0 *t 

# St ih $ ft £ . L>^-)T, ffi ifi 0 «t» (± c 
!: J:0-)x-a3 1 i£ S3 fc £ Jtt tfi * 1i C ffi tr 

* , ft 5$ Gil «c X* tfO # £ sfi iz \r L 6 . 

$ f»C il)S8f(7 1 tttt. IKAP 1 4 . 15 

« 7 2 // & «t ft. T w & <o T . U. B x « <r> /< >f 
'< A *■ t HI it T" & h « 

3 * C ft . & % SB « 7 1 U "f ft ft 7 3 & it L 

sb *» h ±. r sh *r as cc « & $ ti x <o -c- % n - 

? ^^i^:. fi iff # 7 KJ, 3S ft 2 1 ttt 

fi) <* 7 3 . 7 3 HLTa-f<^/.r^n- 
r < >- ^ ^ H tft <fc cry tz *> C iff 2 T 2 A ffi tt T 

ft // 1*1 <0 (A Dffi (c ft tt ft. t V* £ , ^ t */ f - 3 
3 cO £ ft (£ iff v> X E X i£ *f l&l ZLX-t h 
1>\*\ < US flu i£ 3c # fAj 3F ) (c ffi Sft + & C fc 4* G tb T 

L^LT. C^gjAfe^T't. & S !K E J6 £ 1 0 
tz£Z>'U±tt.ir>&te. a - ? < y ? ft 3R59cOJRt& 
tt !»! ii , 6 9* flu £ . B S f£ ffi J: S S A O H 3§ . 

(fit tit Kk ft* Hi *fr » «r ^ i C t & "C & % A ^ . «f 5t 

^ ^ ti- -c m m • « s fc i> 5 a a & iu « * & -a r s 

is . I3l ±. ^ 5e ifi fjq -C ii ^ 'J A ffi « •> x - y> 
tf.-MO-C VDifetAfilBOtiJ^t «>x-a 



^Bfl¥ 3-77315 (8) 

-e- ^ * as $■ ¥ at u: a n -c ^ * . 

A - 3 t <T) IS] tz i± . £T»»/fiS^7^>P^7 9/) < 
IS ^ ft. T & «o r . n - -r -f ^ ^ & «t' C R «6 

^1 0 nil ^ & ^ fa a $ ft. -r . ftis^x-A3 

I com ft <l£ &-z> Z t*ft&ft. 
( Kl 2 55 £t M ) 

* S£ S£ (i . tin & * 5 0 ^ 93 flt to t -J- i 

Itcnsi JC ^ 1 oeiffiKU. ft , ft 

< > y • r >■ n - -f ^ > ^ ^ r « »r fis x- a> o ts a SB 

«7 1 (fia««7 0)fcSftt+6J5F<oa£-4»:«1«S: 
T h h . 

Cft.//^y>. Bi£«ffl7 0<O-SS£ 
«2?«7 1U. -y^r^-3 3^0JLc£fl!Ikrt5SLfiB 
kt-flUTfilt. «<ftDl 2^^»R*5>y^5: 

Stit^S. fc fc J: 0 . eSSS»«7t. 7 l (i 



* ^ »/] (i . tl JL co sft i« j&> tf, m Cy <7> ifi rj m ft ^ 

«i R J6 « <0 ^ IR] r*i T "9* -t r ^ - <n r Ti tz ® ffl 

ft5 (*: £ ffi IS L , & 2 # « j& ffi <fl * 01 2L K3 C 

«: £ & ?U S £ IK 3rt 5K * * * 2 U S « ^ « 

U&5Z±to ± t IS ^ ± i* tS ^ a tfii <n 5 A h 5? 

« Wi Jh CC X 0 % £ H £ » A U t £ « r & . ft fz 

X 0 - a t M .R, O K u"« flg 7> i: < -T- * ft N >3 T 
4. ©ifii^fSfiii^lftnn 



-78- 



(9) 



ftmW- 3-7 7 3 1 5 



& 2 eh±& 2 mmm & * m mmm, & 3 m^m 
*> J: t< 55 5 m « a &«s£*<-ft»<o-cft*. 

1 0 ••■ R B 2 . 

1 1 ••• * ft v 

1 1 a — A ft ■ . 

I 2 — K JG # X ft *&* U . 

i 3 - R J5 # X & $X U m 

1 5 ... x — /> tfi □ ft . 

1 8 — ft ssrsi , 

2 1 S * , 

3 0 x- m 0 fcflflt „ 

3 1 •-- I — /> . 

3 3 — * * r * - . 

3 4 — 'H Ik ^ 7 h , 
3 9 - £ IS * te * S , 
44"^-^. 



IB 1 0 

12 A8 




58 ¥3-77315 (9) 

5 0 - ft ft * ft . 

5 i - z m rq 0 «c , 

5 3 - SfWSfBJ - 

6 1 ••• ft ft, 

7 0 ... ft e£ AS *8 . 
7 1 - ftftfttt . 

UiSfiA * ft ¥ * f* & K s£ £ It 

tt*SA # s ± ^ a « * 



-79- 



(10) 4#H¥3-7 7 3 1 5 



2fBfl¥ 3-77315 (10) 



$ 2 Si 




3' 



-80- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IM^GE CUT OFF AT TOP, BOTTOM OR SIDES 
Utfaded TEXT OR DRAWING 
E^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



